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Ji^^^ Sir: 
or 



AMENDMENT AFTER FINAL REJECTION 
This paper is being jfiled in response to the office action made final and dated July 24, 



2001 in the identified application, having a reply due date of October 24, 2001. Reconsideration 
and reexamination are respectflilly requested in light of the amendments and remarks below. 



In the Claims 

The entire set of presently pending claims has been reproduced below for the convenience 
of the Examiner. Amended claims^ new claims, and canceled claims are indicated as such in the 
parenthetical following each claim number. Attached hereto as appendix A is a marked-up 
reproduction of the claims illustrating changes made to the claims. 




1 . (Twice Amended) A packaged semiconductor device comprising: 



a semiconductor die; 
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a lamin^t^defming first and second major faces, said laminate including 
electrically conductive layer, 
y an^^derlying substrate supporting said electrically conductive layer, and 

at leastoqe void foTmed in said lanunate so as to extend from said first 
major face through s^id electrically conductive layer, through said underlying 
substrate and through saS^second major face; and 
an eacapsulant positioned to mechanically couple said semiconductor die to said first 
major surface of said laminate, wherein said enctosulant is finther positioned to extend through 
said void from said first major face to said second rni^r face and contacting said underlying 
substrate. 



""7^ 4, A packaged semiconductor device as claimed in claim 1 wherein said contact between 
said encapsulant and said underlying substrate is characterized by an adhesive bond. 

....yjt 5. A packaged semiconductor device as claimed in claim 1 wherein said encapsulant 
occupies substantially all of said void. 



6. (Amended) A packaged semiconductor device as claimed in claim 1 wherein said 
semiconductor die is supported by said laminate and wherein said encapsulant and said laminate 
are arranged to enclose substantially all of said semiconductor chip. 



7. (Twice Amended) A pi^ckaged semiconductor device comprising: 
a semiconductor die; \ 

a laminate defining first second major faces, said laminate including 
a solder resist iwer, 
an underlying sub^^ate, 
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an electrically conductive layer inteiposed between said solder resist layer 
and said x^derlying substrate, and 
A at le\st one void formed in said laminate so as to extend from said first 

\| ^ major face thrtmgh said solder resist layer, through said electrically conductive 

^ layer, through s^d underlying substrate and ttirough said second major face; and 

an encapsulant positionedSo mechanically couple said semiconductor die to said first 
major face of said laminate, wherei^aid encapsulant is further positioned to extend into said 
void so as to contact said underlying siibstrate. 



8. (Amended) A packaged semiconductor device comprising: 
a semiconductor die; 

a laminate defining first and second majbr faces and including a pluraUty of laminated 
layers, said laminate including at least one void fdmied therein so as to extend from one of said 
major faces through a plurality of said laminated layiMS; and 

an encapsulant positioned to mechadcaUy coike said semiconductor die to said first 
major face of said laminate, wherein said encapsulant isVther positioned to extend into said 
void across said plurality of laminated layers so as to contai^ a portion of said laminate between 
said first and second major faces of said laminate. 



-7" 



9. A packaged semiconductor device as claimed in claim 8 wherein said at least one void 
extends from said first major face through said laminate to said second major face and wherein 
said encapsulant is positioned to extend througli said void from said first major face to said 
second major face. 

1 0. A packaged semiconductor device as claimed in claim 8 wherein said contact between 
said encapsulant and said laminate is characterized by an adhesive bond. 
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^ 11. A packaged semiconductor device as claimed in claim 8 wherein said encapsulant 
occupies substantially all of said void. - 



12, (Amended) A packaged semiconductor device as claimed in claim 8 wherein said 
semiconductor die is supported by said laminate and wherein said encapsulant and said laminate 
are arranged to enclose substantially all of said semiconductor die. 



ice Amended) A packaged semiconductor device comprising: 
a soniconductor die; 

an epoxy rfesm glass-cloth laminate defining first and second major faces and including a 
plurality of laminated epbxy layers, said epoxy laminate including at least one void formed 
therein so as to extend from OM^Qf said major faces through a plurality of said lan:iinated epoxy 
layers; and 

an encapsulant positioned to mechamfcaUy couple said semiconductor die to said first 
major face of said epoxy resin glass-cloth laminate^^^^rein said encapsulant is further 
positioned to extend into said void across said plurality oflaminated epoxy layers so as to contact 
a portion of said laminate between said first and second major facfefiij:)f said laminate. 




23. (T^icQ^Amended) A computer including at least one packaged semiconductor device 
comprismg: 

a semiconductor dieP 

a laminate defining first and secoiidsciiajor faces, said laminate including 
an electrically conductive 

an underlying substrate supporting said eteotiically conductive layer, 
at least one void formed in said laminate so as to exfend from said first 
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"nlajqr face through said electrically conductive layer, through said underlying 
substrateT^nd^ough said second major face; and 
an encapsulant positioned toln^anicaUy couple said semiconductor die to said first 
major face of said laminate^ wherein said eric^)suiant is further positioned to extend into said 
void so as to contact said underlying substrate^ 



Remarks 

Claim amendments 

Claims 6 and 12 are amended to be consistent with the language of the independent 
claims fi-om which they depend. 



Claun Rejections - 35 USC 8 102 

Claims 1, 4-6, 8-12, and 23 were rejected under 35 U.S.C. 102(b) as being anticipated by 
Hegel (US 5,255,157). 

To be more specific, the Applicant has amended independent claims 1, 8, and 23 to recite, 
inter alia, the limitation of an encapsulant positioned to mechanically couple said semiconductor 
die to said first major surface of said laminate. This claim language is discloses in the 
specification and shown by Fig. 2, wherein the Applicant asserts that no new matter has been 
entered. Contrary to what has been suggested by the Examiner, Hegel fails to disclose and 
suggest, expressly or impliedly, using an encapsulant to mechanically couple the semiconductor 
die to the laminate as recited in the claims of the present invention, 

Hegel teaches that semiconductor device 13 is conventionally mounted (bonded to a 
metal pad 14) to the substrate 10 in a depression area 19 (see column 3, lines 3-5, and 45-48), 
Hegel then teaches that after mounting the chip 13 in place, the encapsulant 16 is then provided 
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to cover the device and flow into the provided holes 21, which locks the hardened encapsulant in 
place (see Fig, 5, and colxunn 4 lines 40-50). As such, the reference relates to improving the 
adhesion or coupling of the encapsulant to the laminate, such that the encapsulant of Hegel 
covers and protects the semiconductor die. Accordingly, since Hegel teaches that the 
semiconductor chip is first mounted thereon in a conventional manner such as, for example, with 
a known adhesive, Hegel does not teach or suggest that the encapsulant mechanically couples the 
device to the first major surface of the substrate as recited in the claims of the present invention, 
hi view of the cited prior the Applicant submits that claims 1 , 8, and 23 as amended are 
allowable over the cited prior art, and thus respectfully requests that the anticipation rejection to 
these claims^ and the remaining claims that depend therefirom, namely claims 4-6, 9-12, be 
removed. 

Claim Rejections - 35 USC S 103 

Claims 7 and 13 were rejected under 35 U.S.C. 103(a) as being unpatentable over Hegel 
as applied to claim 1, and in further view of Juskey et al. (US 5,336,931). The Applicant has also 
amended claims 7 and 13 to more specifically recite, inter alia^ the limitation of an encapsulant 
positioned to mechanically couple the semiconductor die to the first major surface of the 
laminate. This claim language is discloses in the specification and shown by Fig. 2. and as such, 
Apphcant asserts no new matter has been entered. 

As mentioned above, Hegel fails to disclose and suggest, expressly or impliedly, such a 
claim limitation. Additionally, Juskey et al. fail to disclose such a claim limitation by explicitly 
teaching that an adhesive 120 is used to attach the die 130 to the upper surface of the substrate 
160. Accordingly, there is no motivation provided by Hegel or Juskey et al couple the 
semiconductor die to the laminate with the encapsulant. Furthennore, none of the other cited 
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prior art references discloses or suggests mechanically coupling the semiconductor die to the 
laminate with only the encapsulant as recited in the claims. 

For example, Kozone (US 5,909,054) discloses an adhesive paste 102, 202 mounts the 
die 103, 203 on the substrate 101, 201 (see column 3, lines 31-35, column 4, line 62-64, and 
FIGS. 9-1 1, and 14). Mairs et al (US 5,355,283)disclose that a chip 201, 301, 401, 501, 601 is 
first attached to the substrate 202, 302, 402, 502, 602 and then the encapsulant 203, 303, 403, 
503, 603 is formed on top of the substrate to cover the chip, wherein it is specifically disclosed 
that an adhesive 412, 512, 612 attaches the chip to the substrate. (See column 6. lines 24-25, 57- 
58, and column 7, lines 16-18). Nakanishi et al. (US 6,097,080) disclose that a chip 2 is first 
mounted on the substrate 1 and then covered by sealing medium 3, see column 3, lines 8-22. 
Wilson et al. (US 5,612,576) disclose first mounting the die 22 to a mounting area 15 of a 
substrate 12 by an adhesive 24, see column 4, Unes 4-28, and Fig. h Moscicki (US 5,736,789) 
discloses first gluing chip 1 to the plate 2, and then providing the encapsulation material 21 to 
improve the anchoring of the glue, see column 5, lines 9-22. Exposito (US 5,841,192) discloses 
bonding the chip 3 to the upper surface of the plate 2 by a glue layer 4, see column 2, lines 54-56 
and FIG- L Kimura et al (US 5,286,926) are silence on the xise of an encapsulant, and only 
disclose that the flip chip 5 is mounted on a surface of the polyimide layer 4, and after mounting, 
a sealing cap (not shown) is secured about the circumference of the insulating substrate 2 to seal 
the flip chip, see column 2, lines 45-48. Finally, Papathomas (US 5,623,006) discloses first 
joining an integrated semiconductor device 1 to a carrier substrate 2 by solder bumps 3 mated to 
pads 4, and then providing the encapsulant 7, see column 4, lines 1-13. Therefore, Papathomas 
also does not disclose or suggest having an encapsulant coupling a semiconductor die to the first 
major face of the laminate as recited in the claims. Acccordingly, the Applicant requests that this 
obvious rejection of claims 7 and 13 also be removed. 
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CONCLUSION 

The Applicant respectfully submits that, in view of the above amendments and remarks, the 
application is now in condition for allowance. The Examiner is encouraged to contact the 
undersigned to resolve efficiently any formal matters or to discuss any aspects of the application or 
of this response. Otherwise, early notification of allowable subject matter is respectfully solicited. 



One Dayton Centre 
One South Main Street, Suite 500 
Dayton, Ohio 45402-2023 
Telephone: (937) 223-2050 
Facsimile: (937) 223-0724 
e-mail: iividenwfS&gfas.com 



Respectfully submitted, 
KILLWORTH. GOTTMAN, HAGAN & 
SCHAEFF, L.L.P. 




Wilhmn A. Jivjden 
Registration No. 42,695 
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"^"^ 1 5 2001 
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